We investigate the factors behind the growing U.S. trade deficit in consumer-oriented agricultural products by using reliable panel data and an empirical trade model derived from international trade theory. The results indicate that per capita income in the United States appears to be the most important determinant for the growing U.S. trade deficit of consumer-oriented agricultural products. An increase in per capita income and trade liberalization in foreign countries would improve the U.S. trade balance. U.S. foreign direct investment abroad in food manufactures and the North American Free Trade Agreement (NAFTA) are found to have negative effects on the U.S. trade balance.
( Figure 1 ). By contrast, the share of bulk agricultural products has decreased from 46% in 1989 to 25% in 2005. The share of intermediate agricultural products during this period has been around 20%. Second, the decline in the U.S. total agricultural trade surplus is mainly due to the increase in the trade deficit for consumer-oriented agricultural products. Figure 2 shows the changes in the trade balances for consumer-oriented, bulk, and intermediate agricultural products. The U.S. trade surplus for bulk agricultural products has fluctuated around $15.08 billion with a standard deviation of $2.68 billion. The U.S. trade surplus for intermediate agricultural products was around $4.60 billion prior to 2002 and decreased to $1.21 billion in 2005. By contrast, the U.S. trade balance for consumer-oriented agricultural products has declined sharply from a trade surplus of $2.38 billion in 1995 to a trade deficit of $12.73 billion in 2005. What are the reasons behind the rapid increase in U.S. trade deficit for consumeroriented agricultural products? So far, there are essentially no studies in the existing literature that have looked at this critical issue. The objective of this study is to identify the determinants for U.S. trade of consumer-oriented agricultural products, using an empirical trade model derived from international trade theory.
The paper is organized as follows. Section two provides an overview of the changes in exports and imports of consumer-oriented agricultural and food products since 1989. 1 Section three derives an empirical model used for this study. Section four discusses data and estimation method. Section five presents estimation results and discusses our findings. The final section presents conclusions of the paper.
An Overview of U.S. Trade for ConsumerOriented Products
As shown in Figure 3 USDA classifies traded agricultural products into bulk, intermediate, and consumer-oriented products. Bulk agricultural products include commodities that have received little or no processing, such as wheat, corn, soybeans, and cotton. Intermediate products are those that have received some processing but are generally not ready for final consumption. These include products such as wheat flour, soybean meal, live animals, and hides and skins. Consumer-oriented products are those that are generally ready for final consumption, such as snack foods, meat and dairy products, processed or fresh fruits and vegetables, beverages, and other processed or ready-to-eat foods. from $21.14 billion in 1989 to $67.42 billion in 2005, which gave an average annual increase of 7.52%. Trade has increased at an even faster pace since 2002. While U.S. exports of consumer-oriented agricultural products were increasing at a significant pace prior to 1995, from $8.54 billion in 1989 to $19.06 billion in 1995, an average annual increase of 14.32%, U.S. imports of consumer-oriented agricultural products prior to 1995 were increasing at a relatively slower pace, from $12.61 billion to $16.68 billion for the same period, an average annual increase of 4.78%. As a result, the U.S. trade balance for consumer-oriented agricultural products improved from a deficit of $4.07 billion in 1989 to a surplus of $2.38 billion in 1995. After 1995, imports grew at a faster rate than exports. Canada and Mexico are the most important countries for U.S. imports of consumeroriented agricultural products. Partly thanks to the North American Free Trade Agreement (NAFTA), which came into effect on January 1, 1994, U.S. imports from these two countries increased from $2.86 billion in 1989 (accounting for 22.7% of U.S. total imports) to $15.82 billion in 2005 (accounting for 39.5% of U.S. total imports). U.S. imports have also increased rapidly from other important trading partners, including Australia, China, some of the European Union (EU) member countries (e.g., Belgium, France, Italy, the Netherlands, and the United Kingdom), and some Latin American countries (e.g., Chile, Colombia, Group, 1989 Group, -2005 Note: USDA classifies traded agricultural products into bulk, intermediate, and consumer-oriented products. Bulk agricultural products include commodities that have received little or no processing, such as wheat, corn, soybeans, and cotton. Intermediate products are those that have received some processing but are generally not ready for final consumption. These include products such as wheat flour, soybean meal, live animals, and hides and skins. Consumer-oriented products are those that are generally ready for final consumption, such as snack foods, meat and dairy products, processed or fresh fruits and vegetables, beverages, and other processed or ready-to-eat foods.
Costa Rica, and Ecuador The primary types of consumer-oriented agricultural products imported and exported by the United States differ across countries. For instance, while the leading U.S. imports from the EU member countries are wine and beer, those from Canada are snack foods and red meats, and those from Mexico are fresh vegetables. By contrast, leading U.S. exports to the EU member countries are nuts, those to Canada are fresh or processed fruits and vegetables and snack foods, and those to Mexico and Japan are red meats.
Empirical Model
According to international trade theory, bilateral trade of a good is mainly influenced by the difference in prices of the good and bilateral exchange rate (Dixit and Norman; Gandolfo) . Based on this notion, we specified a bilateral trade model of consumer-oriented products between the United States and its trading partners as a function of differences in the average prices of consumer-oriented prod- , 1989-2005 ucts between the United States and its trading partners, bilateral exchange rate, and a vector of other variables as follows:
where Q ex t is U.S. exports to foreign country in time t, P f t and P us t are average prices of consumer-oriented agricultural and food products in the foreign country and the United States, respectively; RE us,f t is the real exchange rate between the United States and the foreign country (foreign currency per U.S. dollar); Z t is a vector of other independent variables that may affect bilateral trade between the United States and foreign country; D t is a vector of dummy variables; and e t is a random error term.
Other independent variables (Z t ) may include consumer income, market openness, foreign direct investment (FDI), and a demographic variable that reflects the change of consumer tastes and preferences. As consumer income increases, demand for imports of highvalue food products increases. Market openness is another factor that potentially affects U.S. trade for consumer-oriented products. In particular, tariff and nontariff trade barriers for consumer-oriented products are significant in most countries (Regmi et al.) . It is hypothesized that a more open foreign market would improve U.S. trade balance for consumeroriented products. The relationship between FDI and trade is subject to much debate. While many have argued that FDI and trade are complements (e.g., Banerjee; Bolling, Neff, and Handy; Koo and Uhm), implying that an increase of U.S. FDI in a foreign country would result in an increase of U.S exports to that country, others have argued that FDI and trade are substitutes (e.g., Gopinath, Pick, and Vasavada), implying that an increase of U.S. FDI in a foreign country would result in a decrease of U.S exports to that country. Some economists (e.g., Malanoski, Handy, and Henderson; Munirathinam, Marchant, and Reed; Overend, Connor, and Salin; Somwaru and Bolling) argue that the FDI-export relationship can be either a complement or substitute relationship depending on factors such as the state of economic development of the host country and the nature of the industry to which the FDI is directed. Demographics may also play a role in the demand for imports. According to the U.S. Census Bureau, the share of foreign-born population in the United States has increased from 7.95% in 1990 to 12.04% in 2005. An increase in foreign-born population could increase U.S. import demand for consumer-oriented goods, since these consumers may have preferences for food products from their home countries.
Four dummy variables are included in this study. , is added to account for the specific effects of Belgium, since Belgium is an important transshipment point for Europe. In general, developing countries have higher tariffs on consumeroriented foods than do developed countries. In addition, because of food safety and quality concerns, consumers in the United States may prefer foods imported from developed countries to those from developing countries.
Annual time-series data on average prices of consumer-oriented products are not available in most foreign countries. Following Koo and Zhuang, we use the bilateral trade value of consumer-oriented products (TV t ) between the United States and the foreign country as a proxy for the difference in prices. An increase in price difference between the United States and its trading partners would raise trade value between them, and vice versa. Thus, Equation (1) is rewritten as follows:
Since we are interested in modeling U.S. trade balance rather than its exports only, we may use either an export to import ratio or U.S. export share (Q ex t TV t ) as a dependent variable. In this study, we use export share instead of an export to import ratio based on the following reasons: (1) the export share ranges between zero and one and can be transformed into a logarithm form without any concern of possible negative values for the actual trade balance; and (2) 
The sign for a can be either positive or negative. If a . 0, the U.S. trade balance improves with increased bilateral trade value. If a , 0, the U.S. trade balance deteriorates with increased bilateral trade value. The sign for b is expected to be negative. The real exchange rate (RE us, f t ) represents local currency per U.S. dollar. An increase in the real exchange rate means the depreciation of foreign currency relative to the U.S. dollar and thus disfavors U.S. exports to the foreign country. The sign for l 1 is expected to be negative. An increase in U.S. per capita income would increase demand for imports and thus deteriorate the U.S. trade balance.
The sign for l 2 is expected to be positive. An increase in per capita income in the foreign country would lead the country to import more of U.S. products and thus improve U.S. trade balance. The sign for l 3 is expected to be positive, since the openness of foreign market is conducive to U.S. exports. The sign for l 4 is inconclusive since the relationship between FDI and trade is ambiguous, as we discussed earlier. The sign for l 5 is expected to be negative, since an increase of foreign born population may lead the United States to import more and thus deteriorate the U.S. trade balance. The sign for c 1 is expected to be negative. While both U.S. exports and imports have increased under NAFTA, imports have grown at a faster pace than exports. The sign for c 2 is expected to be negative, since the Asian financial crisis decreased U.S. exports to Asian countries. The sign for c 3 is expected to be negative since U.S. imports from the developed countries have increased faster than those from developing countries. The sign for c 4 is expected to be positive since Belgium is an important transshipment point for Europe, and U.S. exports to Belgium have increased more rapidly than those to other countries.
Note that the bilateral trade volume variable, TV t , in Equation (3) is potentially correlated with the error term, since it is a component of the dependent variable. The variable, FDI us f , in the equation may be endogenous as well. A firm's decision to invest in another country may be influenced by many factors, such as the host country market size and economic stability in the host country. The endogeneity issue associated with the two variables will be further discussed in the next section.
Data and Estimation Method
We use a panel data set covering a 17-year period, from 1989 to 2005, and 28 countries, based on data availability. The 28 countries include Argentina, Australia, Belgium, Brazil, Canada, Chile, China (mainland), Colombia, Costa Rica, Dominican Republic, Ecuador, France, Germany, India, Indonesia, Ireland, Italy, Japan, Korea, Mexico, Netherlands, Panama, Peru, Philippines, Spain, Thailand, United Kingdom, and Venezuela. These countries are major trading U.S. partners, accounting for 81.4% of U.S total trade volume in consumer-oriented products on the average during the period from 1989 to 2005.
Annual time-series data for U.S. exports to and imports from foreign countries for consumer-oriented products were obtained from the USDA Foreign Agricultural Service (FAS) online database. These data are expressed in dollar terms instead of quantity terms because they measure the trade in an aggregate group of commodities. Annual time-series data for FDI for the food industry were obtained from the U.S. Department of Commerce's Bureau of Economic Analysis (BEA). The BEA data measures FDI as sales by affiliates and as the investment position on a historical cost basis. Note that the industry classifications were based on the Standard Industrial Classification (SIC) codes prior to 1999, while they have changed to the North American Industry Classification System (NAICS) beginning in 1999. This change of industry classification may have reduced slightly the magnitude of FDI reported in the food industry after 1999 because the definition of food industry under NAICS is relatively narrower than that under SIC. The annual time-series data for real exchange rate (in terms of foreign currency per U.S. dollar) were obtained from the USDA's Economic Research Service (ERS) online database. Annual time-series data for real per capita income (purchasing power parity adjusted real per capita GDP), consumer price index (CPI), population, total trade, and total GDP were obtained from the World Bank's World Development Indicators (WDI) online database. The summary statistics of the panel data set are presented in Appendix 2.
Several potential econometric problems were addressed before estimation. First, nonstationarity of the data may lead to spurious estimation results (Entorf) . We evaluated the stationarity properties of the variables using both Pesaran and Levin, Lin, and The endogeneity problems for these two variables are addressed through an instrumental variables estimation approach. For the bilateral trade volume variable, TV t , the instrumental variables include the exogenous variables in Equation (3) and three other variables. The first instrumental variable is the natural logarithm of the sum of real gross domestic products of the United States and the foreign country (ln TGDP). According to Glick and Rose and Rose and Wincoop, the sum of income between two trading countries is strongly correlated with trade volume between the countries, but it has no effects on the export share of a specific country. The second and the third instrumental variables are the natural logarithm of the U.S. consumer price index (ln UScpi) and the natural logarithm of the foreign consumer price index (ln Fcpi). Koo and Zhuang found that the natural logarithms of the consumer price indices in the home and foreign countries are strongly correlated with the natural logarithm of the bilateral trade volume, while their correlations with export share of a specific country are very small. For U.S. FDI abroad, the instrumental variables include per capita GDP, real exchange rate volatility, 3 foreign consumer price index, and foreign market openness. While per capita GDP is a proxy for market size, real exchange rate volatility and foreign consumer price index reflect the economic stability of a country.
Finally, there are potential problems of heteroskedasticity and serial correlation, which are common symptoms for panel data sets. We performed a likelihood-ratio test for heteroskedasticity. The null hypothesis is rejected at a 1% level, indicating the symptom of heteroskedasticity (Table 1) . We also tested for serial correlation using the test for panel data derived by Wooldridge. Drukker has demonstrated that this test is attractive because it can be applied under general conditions and is easy to implement. The null hypothesis of no serial correlation is rejected at a 1% level, indicating the symptom of serial correlation. To tackle these problems in our estimation, we use the generalized least squares (GLS) estimation method to estimate our model. It is assumed that the error structure across the panels is heteroskedastic and that serial correlation across time is a panel-specific autoregressive process of order one.
Results and Discussion
The estimation results are summarized in Table 2 . All the estimated parameters have the expected signs, and most estimated coefficients are statistically significant at either the 1% or 5% level. Specifically, the estimated coefficient for the bilateral trade value variable, ln(TV t ), is 0.388 and statistically significant at a 1% level. This implies that a 1% increase in U.S. bilateral trade value with its trading partners (TV t ), ceteris paribus, would increase U.S. export share by 0.388%. In other words, the U.S. trade balance for consumeroriented agricultural products would improve if U.S. bilateral trade value with other countries increases. While U.S. export share has decreased with the increase of bilateral trade in the cases of Canada and Mexico, as discussed earlier, U.S. export share has increased with the increase of bilateral trade in the cases of China, India, and most other countries. Since each U.S. trading partner is equally weighted in our regression, an increase Note: Reported values include the t-bar statistic and the probability of the null hypothesis that the variable has unit root (in parenthesis). Panel unit root tests are irrelevant for U.S. per capita income and demographic change, since there are no variations across the panels for these two variables. Asterisks *** and ** represent significance level at 1% and 5%, respectively. Tests were conducted in the presence of a constant only. The cases with a constant and a time trend are irrelevant for our study, since no trend variables are included in our model. in U.S. bilateral trade with its trading partners would, on the average, lead to an increase in U.S. export share in consumer-oriented agricultural products. The estimated coefficient for the bilateral exchange rate, ln RE us, f t , is 20.091 and statistically significant at a 5% level. It means that a 1% increase of the exchange rate (i.e., U.S. dollar appreciates by 1% against foreign currencies), all other things being equal, would lead to a decrease of 0.091% in export share held by the United States. Appreciating the U.S. dollar against foreign currencies would make the U.S. products more expensive relative to the corresponding foreign products. Thus, it would lead to an increase in U.S. imports and a decrease in U.S. exports, resulting in a decrease in U.S. export share. Similarly, depreciation of the U.S. dollar leads to an increase in U.S. export share.
The estimated parameter for U.S. per capita income is 21.414 and is statistically significant at a 1% level, implying that a 1% increase of U.S. per capita income, ceteris paribus, would decrease U.S. export share by 1.414%. This reflects that as per capita income increases in the United States, U.S. imports of consumer-oriented agricultural products increase faster than U.S. exports. The estimated parameter for per capita income in foreign countries is 0.481 and is statistically significant at a 1% level, indicating that a 1% increase of foreign per capita income, all other things being equal, would lead to an increase of 0.481% of export share held by the United States. In other words, as per capita income increases in foreign countries, their imports of consumer-oriented agricultural products from the United States will grow faster than their exports. Furthermore, it is worth noting that U.S. export share is much more sensitive to its income than foreign income.
The estimated parameter for foreign market openness is 0.030 and is statistically significant at a 1% level. This indicates that an open market of U.S. trading partners would have a positive impact on U.S. trade balance for consumer-oriented agricultural products. The estimated coefficient for the U.S. FDI variable is 20.151 and is statistically significant at a 1% level. This implies that a 1% increase of U.S. foreign direct investment in the foreign countries would lead to a decrease of 0.15% in U.S. export share of consumer-oriented agricultural products. This result suggests that FDI and exports of consumer-oriented agricultural products have a substitute relationship, which is consistent with the findings by Gopinath, Pick, and Vasavada. The estimated coefficient for the U.S. demographic variable (DEMO) is 20.027, which has the expected negative sign but is not statistically significant. The estimated parameter for the NAFTA dummy variable is 20.243 and is statistically significant at a 1% level. This suggests that NAFTA has a significant negative impact on the U.S. trade balance for consumer-oriented agricultural products, leading to a decrease of 21.6% in U.S. export share to Canada and Mexico. The estimated coefficient for the dummy variable for the Asian financial crisis is 20.006, which has the expected negative sign but is not statistically significant. The estimated coefficient for the dummy variable of developed countries is 20.667 and is statistically significant at a 1% level. This result indicates that U.S. export shares in developed countries have tended to be lower than those in developing countries. Therefore, the United States should promote its trade with developing countries to improve its trade deficit in consumer-oriented agricultural products. The estimated parameter for the dummy variable of Belgium is 0.944 and is statistically significant at a 1% level. This result suggests that U.S. export share is much higher in Belgium than other countries, which is likely due to Belgium being an important transshipment point for Europe.
Summary and Conclusions
The U.S. agricultural trade surplus has declined significantly from $26.91 billion in 1996 to just $3.86 billion in 2005. Much of the decline is due to the rapid increase in the U.S. trade deficit for consumer-oriented agricultural products. So far, to the best of our knowledge, there are essentially no studies in the existing literature that have looked at this critical issue for U.S. agricultural trade. In this study, we have investigated the determinants behind the growing U.S. trade deficit in consumer-oriented agricultural products, using a panel data set covering 28 countries and a time period of 17 years from 1989 to 2005. An empirical trade model was derived based on international trade theory. The generalized least squares estimator was used to estimate the parameters of the model, and the endogeneity problem associated with bilateral trade volume and foreign direct investment were corrected through an instrumental variables estimation approach.
The estimated parameters have expected signs for all variables, and most are statistically significant at a 1% or 5% level. Per capita income in the United States appears to be the most important determinant of U.S. trade balance of consumer-oriented products. A 1% increase of U.S. consumer income, ceteris paribus, would decrease U.S. export share by 1.414%. The results also suggest that an increase in per capita income and trade liberalization in foreign countries would improve U.S. trade balance in consumer-oriented agricultural products.
U.S. FDI abroad in food manufactures has increased in recent years, and this is found to have a negative effect on U.S. trade balance in consumer-oriented agricultural products. U.S. multinationals in the processed food industry tend to move capital investment into foreign countries to produce consumer-oriented final goods and market them in the countries directly rather than shipping from the United States. These results suggest that offshore business movement by the U.S. companies would hurt the U.S. trade balance.
The results suggest that NAFTA has deteriorated the U.S. trade balance of consumer-oriented agricultural products. U.S. imports from Canada and Mexico have increased faster than its exports to the two countries under NAFTA. The trade pattern is based on differences in prices of highly substitutable products and differences in resource endowments. In addition, the value of the U.S. dollar plays an important role in trade of consumeroriented agricultural products. The recent continuous depreciation of the U.S. dollar would have a positive effect on the U.S. trade balance of consumer-oriented products.
[ 
